Dragon Age Origins - Custom Head 
Mesh Tutorial for Blender 2.8+ 


This tutorial will go over a process that can be used to import a fully weighted custom head 
mesh into Dragon Age Origins. The tutorial will focus on using this head with a player character 
but the process can be used to replace any NPC/Companion's head as well provided the 
corresponding .MOR file is changed to point to the new meshes. 


This tutorial is made for people who already have a fully textured head mesh that they would 
like to put into Dragon Age Origins. We will not be covering any information on how to create 
your own head mesh from scratch. Basically any head from any video game can be found 
online (if you look hard enough) or can be extracted directly from the game. Tutorials are 
available for such extraction processes if you search. 


Note that it is illegal to distribute a mod that contains assets belonging to another person or 
company without express approval from the owner. | do not endorse the distribution of such 
illegal mods. If you have approval from the owner then feel free to share your creation, l'm sure 
others will enjoy it! 


Unfortunately the import/export tools for Blender and Dragon Age Origins are somewhat 
outdated and only work for Blender 2.49b. This guide will also go over a process for moving our 
work between Blender 2.8+ and Blender 2.49b so that we can take advantage of all the 
improved functionality of the later Blender versions. 


The intention of this guide is to make it so that even a complete beginner to 3D modeling and 
game modding can create their own head mesh mod with a bit of effort. The steps that are used 
here can also be extended to any sort of other mesh that you might want to bring into the game, 
e.g. armor/weapons. 


The guide is structured in a step by step process that makes incremental progress and does not 
need to be completed all at once. Don't be intimidated by the length, you can start following 
along at the beginning without needing to read through the entire thing first. 


If you are interested in trying to create any sort of mod involving importing of a custom mesh, | 
would encourage you to give it a try! 
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Tools Used 


The following are the tools that are required to follow along with the process detailed in this 
tutorial. | would recommend setting up a folder somewhere that you can use to put all your 
tooling for this project in one place. 


Blender 2.8 or more recent version 
https://www.blender.org/download/ 


The recent versions of Blender are amazing pieces of software that are completely free. This is 
what we will be using for the bulk of our model editing/weight painting. | would recommend 
using Blender 2.8 or a more recent version. The version doesn't matter exactly as long as it can 
export to .FBX format. 


Install this as normal by following the instructions on Blender's site. 


Blender 2.79 
https://download.blender.org/release/Blender2.79/ 


We will be using this version of Blender as an intermediate step to transfer our 3D model from 

Blender 2.8 to Blender 2.49b. The key here is that this version of Blender can import .FBX files 
and can also save to a legacy format that Blender 2.49b can open. You can also do your main 

work directly in this version of Blender if you so choose. 


Download the zip file that matches your environment, most likely blender-2.79a-windows64.zip, 
and extract it anywhere. It is self contained so no installation is necessary. 


Blender 2.49b python 26 
https://download.blender.org/release/Blender2.49b/ 
The Dragon Age Origins blender script is written for Blender 2.49b. Make sure to get the version 


that says python26 in the name as this is the only version of Blender that the Dragon Age 
Origins blender script will work with. 


Download blender-2.49b-win64-python26.zip and extract it anywhere. It is self contained so no 
installation is necessary. 


Python 2.6 
https://www.python.org/download/releases/2.6/ 


If you don't already have it, set up Python 2.6 on your computer. The Dragon Age Origins 
blender script requires this Python version to function properly. 


Follow the installation instructions on Python's site. 


DragonBlender020 


Blender ImportExport Script at Dragon Age: Origins - mods and community 


This is the script that allows us to import/export between Blender and Dragon Age Origins. 
Version 020 is required to get the actual Dragon Age Origins character armature which we will 
want for our weight painting purposes. 


Download the zip from the nexus and extract anywhere. Then copy the contents of the 
DragonBlender v20 folder to your base Blender 2.49b folder. 
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DragonBlender_v011 
https://www.nexusmods.com/dragonage/mods/268 


This is an older version of the script but for whatever reason | found it to be a bit easier to work 
with when it came to exporting my meshes into the actual game. l'm sure the newer version of 


the script can work fine but for the purposes of this guide we will be using this version to do our 
actual exporting. 


Download the zip from the nexus and extract anywhere. 


Dragon Age Origins Toolset 
Get it from Dragon Age Keep 


This is the official toolset for the game. We will be using it to modify and explore the actual 
Dragon Age Origins game files. 


Follow the installation instructions on Dragon Age Keep. 


Image Editing Software 


We will need to use some sort of software that is capable of editing DDS game texture image 
files. | personally used Adobe Photoshop for this. | have heard that GIMP works as well 
although | don't have experience with this. DDS files are fairly standard so you should be able to 
find more information online on what software you can use to edit them. 


DragonAge Face Replacer 
https://www.nexusmods.com/dragonage/mods/428 


We will use this mod to give characters our custom meshes. This lets us bypass needing to add 
the custom meshes to the character creator. 


Follow the instructions on nexus 


File Formats To Know 


Here are quick summaries of file formats that we will be working with. More detailed information 
about Dragon Age Origins file formats can be found on the Dragon Age Toolset wiki: 


http://www.datoolset.net/wiki/Main Page 


.blend 


Blender's format for saving and loading Blender projects. It changes depending on the version 
of Blender so you can't always open a .blend file with any version. 


Хох 


Autodesk filmbox format. It is a file format for 3D models that also stores weight information апа 
vertex groups. We will be using this as an intermediate format to transfer from a recent Blender 
version to Blender 2.79 


.msh 


A Dragon Age Origins mesh file. This contains the structure and weight paint information of our 
mesh for use within Dragon Age Origins. 


.mmh 


A Dragon Age Origins mesh hierarchy file. This contains the mapping from mesh to armature 
and also from mesh to material/texture for use within Dragon Age Origins. 


.mao 


A file format that Dragon Age Origins uses to store a texture and material. This is also the file 
that the .mmh file will reference to know what texture to apply to the mesh. 


.mat 


A Dragon Age Origins material file. Stores information about how to render a texture. 


.mor 


A Dragon Age Origins head morph file. Stores metadata about the appearance of a head. 


.erf 


An archive format kind of like a zip that Dragon Age uses to package game files. 


.dds 


An Nvidia file format that can be used to store images as textures for games. 


Importing a Vanilla Mesh from Dragon Age Origins 


To begin we will need to decide what kind of head we want to make. For this tutorial | will be 
making an elf female head but any head will work as well with minimal changes to the workflow. 


Extracting Vanilla Mesh and Hierarchy Files 


To begin we will need copies of the vanilla elf female head .msh and .mmh files. Let's get those 
now. 


Run the Dragon Age Toolset, then click "File" and then "Open File". 
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Navigate to where the game's vanilla erf files are stored. If you have installed the game via 
steam this will be something like: "E: Program Files (x86)\Steam\steamapps\common\Dragon 
Age Originspackages core Mata". It should be something similar for other versions as well. 


Open the "modelhierarchies.erf" file. 
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We can extract any file from the .erf by dragging it from the Dragon Age Toolset into any file 
explorer view. 


We want to extract the following files: 
ef uem basa 0.mmh - Eyeball 

ef uhm basa 0.mmh - Head 

ef ulm basa 0.mmh - Eyelash 

ef har haa 0 - Hair 


Note that "ef" designates these as the elf female files. If you want to work with a different head, it 
will have a different header. For example, "hm" for human male. 
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We should now have something that looks like this: 
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Next we need to extract the vanilla .msh files. 


Open “modelmeshdata.erf” in the Dragon Age Toolset and extract the following files: 


ef uem bas O0.msh - Eyeball 
ef uhm bas O.msh - Head 
ef шит bas 0.msh - Eyelash 
ef har ha1 O.msh - Hair 


We should now have something that looks like this: 
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Importing the Mesh and Armature into Blender 


Next it's time to get the actual mesh and armature into a Blender file. 


Start up Blender 2.49b by running the blender.exe file in the blender 2.49b folder. 
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Now open up the DragonAge Tools.blend file. 
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Right click on the upper right view where the Python script is and click “Execute Script”. 
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Troubleshooting 


If the script fails to run, make sure that you have the Blender 2.49b python26 version and also 
make sure that you have copied the contents of the DragonBlender folder into the base blender 
2.49 folder. 


One example of a common issue that you may encounter is the following: 


This is caused by the script not being able to locate the "BlenderlO.cfg" file. The fix for this issue 
is to ensure that the files contained in the DragonBlender folder have been copied to the same 
folder as the Blender 2.49b executable. 


Your Blender 2.49b folder should look very similar to this: 
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Click “ММН Тоо!” 
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Now click "Browse" and navigate to the extracted vanilla .mmh files and select 


"ef uhm basa 0.mmh". 
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Click “Load MMH” and then “Import all". 


After some time the mmh will be done loading. The 3D viewport on the left might not 
automatically refresh. Click it to force it to refresh and load the new assets. It should now look 
like this: 
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Now that we have loaded the head model and armature, we can go ahead and transfer this into 
our modern Blender version. Save this project as a new .blend file. 
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Editing and Rigging Our Custom Mesh 


We are now ready to get into the core of the project: editing, rigging, and texturing our custom 
mesh. This phase assumes that you already have a fully textured custom mesh ready to go. 


| will be going over some of my basic Blender workflows but there's probably a lot of stuff related 
to working in Blender that | will gloss over. If you aren't familiar with Blender | encourage you to 
play around with it or look up other guides for how to do things. It may take some time but 
eventually you should pick up the basics. 


Importing Our Custom Mesh 


Start up Blender 2.8 and open the .blend file we made previously. Make sure to uncheck "Load 
UI” in the lower left so that we don't load the old Blender’s window layout. 
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The scene should look like this: 
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The main window is the 3D viewer which we can use to inspect апа edit our model and 
armature. 


The upper right window is the outliner which lists all the objects in our scene. We can use this to 
select and deselect objects. This also lets us hide and unhide any objects using the eye icon. 


Below that is the properties window which contains information about the properties of the 
objects such as textures/materials, vertex groups/bone weights, etc. 


Now lets import our custom mesh. Blender 2.8 and later versions natively support or have 
plugins to support most modern 3D model formats. If you have questions, searching online for 
the format that you are working with should provide some useful results. 


For the purposes of this guide | will be using a mesh of Tamaki from Dead or Alive. The version 
that | have access to is an XPS which does require an additional plugin to properly import. 
That plugin can be found here: 
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Here is what the scene looks like immediately after importing: 
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Editing Our Custom Mesh 


Deleting Extraneous Parts 


It's time to delete extraneous parts of the model. In this case | will only be working with the head 
and the hair. | also will not be reusing any of the existing bone weights. This means that we can 
delete the Armature that we imported with the mesh as well as the body parts that aren't part of 
the head. 


One thing to note here, the head meshes for Dragon Age contain some pretty long necks which 
extend a bit into the chest area. Depending on the mesh you are working with, you might not 
want to delete parts of the body that contain the chest/lower neck. If you don't have a mesh that 
contains the neck/upper chest don't worry, you can always merge your head with those parts of 
the Dragon Age head model. 


Here is my scene after deleting extraneous parts: 
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Initial Object Organization 


Now let's spend some time organizing things. 


By default Dragon Age Origins splits a head into 4 parts: head, eyeballs, eyelashes, hair. The 
primary limiting factor here is the Dragon Age Origins materials that are used to render each 
part (account for different shininess, transparencies, etc.). 


My advice would be to design our head around it eventually being split into the same 4 parts. 
For now though this doesn't mean that we need to join everything into these 4 pieces. | would 
recommend joining the head, lips, neck, chest/body together. 1 would also recommend joining all 
the pieces of the hair together. Other pieces of the head such as teeth, tongue, eyes, etc. might 
come in separate objects depending on your custom mesh. It is fine to leave these separate for 
now. 


To join objects, select them all and then press Ctrl + J while in Object Mode. To split objects, 
select the vertices that you want to split off and press P while in Edit Mode. 


You will also want to remove duplicate vertices after joining objects. To do this, enter Edit Mode 
and select all the vertices of the new combined object. Then right click, Merge Vertices, and By 
Distance. 
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This might also be а good time to rename our objects for convenience. This сап be done in the 
outliner window. 


Here is my scene with the objects reorganized. Note that the teeth and tongue are not joined 
with the head. Note also that the eyelashes and teeth are split into upper and lower. These are 
just personal preferences that make weight painting a bit cleaner later on for me. 
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Texture Setup 


Before moving forward, it's a good idea to set up the textures for our custom model so that we 
can make sure that everything looks as intended both at this stage and at future stages. 


Go ahead and enable LookDev Viewport Shading by clicking the circle with a slice in the upper 
right 


Blender 
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At this point Blender might be able to infer and render some of the textures, or it might not. It 
doesn't matter too much since we will be modifying them anyways. 


Switch to the materials tab by clicking the red circle with wedges in the properties window. 
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In the "Surface" menu, check to see if "Use Nodes" is enabled (highlighted in blue). If it 


go ahead and click it to enable it. 
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XPS Shader 


Now switch the Surface type to "Principled BSDF" 
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Change the "Base Color' to Image Texture 
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Now open the corresponding texture file for this part of the mesh. This might take some trial апа 
error or knowledge of how the mesh is put together. Unfortunately there isn't too much direct 
advice | can give here since each mesh is different. 
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If you are sure that you have selected the correct texture but the model still doesn't look right, 
it's possible that your model is not set up properly and you might need to find an alternative 
model. 


Repeat the above steps for all the parts/materials of your mesh. 


Some parts of the model require the textures to have transparent parts. These are generally the 
hair and eyelashes. To get these to show up correctly we will need to configure the Alpha part of 
the material. 


Scroll down the Surface section until you find the "Alpha" property. Set it to "Image Texture". 
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Then set the image to be your texture image for this part of the mesh. It's probably the same file 
as the base image texture. 


Finally in the "Settings" section beneath the "Surface" section set the "Blend Mode" to "Alpha 
Blend". 
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Repeat this for all other parts of the Mesh that require transparency. 


Matching the Vanilla Head 


Now it is time to transform our objects so that they roughly match the Dragon Age Origins vanilla 
head. 


We have to make a decision here as to whether we want our head to work with helmets and 
other hairs that were designed to work with the vanilla head. If so, then care must be taken to 
ensure that the scalp/forehead of our head mesh align roughly with those of the vanilla head. 
This can be kind of tricky to pull off depending on the stylization of your custom head. For the 
purposes of this tutorial | will not be trying to do this. If you do want to attempt this, you will 
probably at this point need to also import a vanilla scalp. These are packaged with any vanilla 
hairs for your chosen race/sex. 


Matching the Overall Alignment 


While in Object Mode, select all your custom mesh's objects and scale and rotate them so that 
they line up better with the vanilla head mesh. After rotating/scaling your model you can then 
move it into a more aligned position. You will have to use some of your own artistic interpretation 
here as there is likely not going to be any perfect answer. My advice would be to focus on lining 
up the neck, chin, and eyeballs. 


If you want, you can also move the model around to check its alignment before finalizing the 
scaling but | would recommend undoing any movements until after the rotation and scaling are 
decided on since otherwise you might accidentally mess up the positioning and symmetry of the 
model. 


Make sure that any transformations you apply result in the model being symmetrical across the 
Y/Z axis. This will keep our head symmetrical during weight painting and modeling. 


Here are my steps for the Tamaki model: 


Rotate by 180 degrees around the Z axis 
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Move it down and slightly forward 
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Once you are happy with your alignment. Go ahead and apply the transformations to your 
objects by pressing Ctrl+A and selecting “All Transforms”. You will need to do this for each 
object independently. If you want to keep a file history in case a mistake is made, you would 
probably want to save to a new file before applying your transforms. 
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Detailed Alignment of the Neck 


Now we'll focus on exactly matching up the bottom of the neck. This will ensure that our head 
works with all the bodies that are in Dragon Age Origins. 


The bottom part of the neck for the Dragon Age Origins default head meshes is kind of circular 
and includes the upper part of the traps and the top of the chest. You can verify this by hiding 
your mesh and taking a look at the vanilla mesh. 


We are going to want to try to find a similar part in our mesh and delete everything below that. 
Your mesh might not have anything that is that close, that's fine just pick whatever looks closest 
and make sure that your dividing line is around one continuous "ring" of your mesh. You might 
want to hide the hair at this point since it can make things harder to see. 


Once you have identified what you will keep and what you won't keep, select all the vertices that 
you will be deleting in Edit Mode. You will probably need to switch between Wireframe and Solid 
Viewport Shading to make this easier. 
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Now press the delete key and click Vertices or right click and select Delete Vertices. 


Moving a Vertex to Another Vertex's Position 


Next we will move the remaining bottom vertices of our custom mesh so that they match exactly 
with the bottom vertices of the vanilla head. 


The basic workflow for for moving a vertex to another vertex is the following: 


Select the vertex you want to move to (Vanilla Mesh) in Edit Mode. Then press Shift+S and click 
on "Cursor to Selected". 
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Now select the vertex you want to move (Custom Mesh) in Edit Mode. Right click and click 
"Snap Vertices" then "Selection to Cursor". 
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Work your way around the neck starting from the middle of the front and middle of the back to 
ensure symmetry. 


Subdividing an Edge 


You may find that the number of vertices does not match between the vanilla mesh and the 
custom mesh. This is often ok since the match does not need to be perfectly exact. If we do 
have a need to make things match better, then we also have the option of subdividing any edge 
into any number of vertices. 


The workflow for doing so is as follows: 


In Edit Mode, switch to Edge select mode in the upper left. 
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Now select the edge we want to subdivide by clicking оп it. Right click and select "Subdivide". 
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If we are subdividing our vanilla mesh then we can stop here since we won't be exporting that 
mesh anywhere. If we need to subdivide our custom mesh then we will need to ensure that the 
mesh geometry is adjusted to account for the new vertices. 


All vertices in our model must be part of triangles in the mesh. This means that next we need to 
redo the faces so that the new vertices are all part of triangles. Select any edges that no longer 
will be valid if we account for our new vertices. Right click and choose “Dissolve Edges”. 
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Now switch back to "Vertex Mode" and select the vertices in order as if you were drawing the 
new edges to make the new triangles. Then right click and choose "Connect Vertex Path". 
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Smoothing out the Neck 


After all the vertices have been moved to match the bottom of the vanilla mesh we will likely end 
up with some slightly off geometry in our mesh. We can smooth out the mesh by using the 
smoothing tool in Sculpt Mode. 


Select Sculpt Mode in the upper left, then choose the smooth tool in the left toolbar. In the 
options for the smoothing tool make sure Mirror X is selected in the Symmetry section. 
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Now smooth out the parts of your model that don't look right. Again this is going to be up to your 
own judgment. | would recommend using light clicks on the model instead of clicking and 
dragging since we really shouldn't need to change too much. Switching between the Solid and 
Wireframe views might help determine how the smoothing is affecting the mesh. Try to avoid 
smoothing the very bottom of the mesh as this might move the vertices out of the positions we 
just put them in. 


When you are done, you can switch to the LookDev view to verify that things look ok with the 
textures. 


Making Elf Ears (Optional) 


If we are working on a mesh for an elf head we might want to modify the ears to be pointy so 
that it will fit in with the lore a bit more. This can be done by using the Grab tool in Sculpt Mode. 
It might take a few tries and adjustments of the tool to get things to look right. | would 
recommend trying to get the effect in 1 or 2 grabs and undoing if it doesn't look right instead of 
trying to slowly massage it into shape. Too many edits will probably cause the geometry to get 
messed up. 
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Again you can switch to LookDev mode to see how the model looks after the modifications and 
with its textures. 


Rigging Our Custom Mesh 


Now it is time to begin the weight painting process that will ensure that our mesh animates 
correctly in the game. | will be going over the process that | have come up with to do this 
although | am sure there are many alternative workflows out there. 


Weight painting tells our vertices how much influence each bone has over it. One of the tricky 
things about weight painting is that the movement of the vertex is a function of the pose of all 
the bones that it has weights for but we can only really paint weights for one bone at a time. It 
might take some time to gain an intuition for what bones might be affecting a vertex if things look 
off but keep at it and eventually you will start to build an understanding for it. 


In blender, red indicates high weight paint values while blue indicates low weight paint values. 
Black indicates no weight paint values. 


Initial Bone Weight Copy 


Now that our head mesh is roughly aligned with the vanilla head mesh. We can copy the bone 
weights from the vanilla head mesh to the custom head mesh. This will give us a pretty good 
starting point to work with. 


You might want to save to a new file at this point just in case. 


Begin by clearing all of the existing vertex groups for the objects that make up our custom 
mesh. See the image below for how to do this per object. 
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Once that is done, first select the vanilla head mesh, then select your custom head mesh (only 
the actual head mesh object not all the other objects associated with it). 


Switch to Weight Paint mode. 
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Now select "Weights" then "Transfer Weights" 
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In the menu that pops up, change Source Layers Selection to "By Name" and Destination 
Layers to "All Layers" 
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The initially transferred weight paints will tend to be quite jagged. This can work fine in practice 
but tends to be difficult to work with when it comes to manually painting weights. Our next step 
will be to smooth all our transferred weights. 


When smoothing, we want to preserve the weights at the very bottom of our mesh since this 
part of our mesh has been modified to match the vanilla mesh very closely. If we modify the 
weights at this part of the mesh, it will end up not connecting properly to the body. 

Switch to vertex selection mode then select all of the vertices in the mesh except for the bottom 


row. If you want to be extra sure that the weights at the bottom will match, then select everything 
except for the bottom two rows. 
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In the weights menu, select "Smooth". 
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| have found that the following smooth settings tend to give a pretty good smooth result for this 


size of mesh. 
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Play around with the settings though if you like, there is no perfect set of weight paints so a lot 
of this will be up to your own judgment. 


Repeat the smooth operation for each vertex group. You can select a new vertex group by 
clicking its name in the vertex groups menu. 
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| would recommend smoothing the “Head” vertex group a few times because things will be a lot 
cleaner and easier if the weight paints in this vertex group are very smooth. 


Now add a modifier to the mesh to make sure it is connected to the armature that came with our 
vanilla mesh. 
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The bulk of the weight painting process will involve posing the armature to see how the vanilla 
mesh moves and then adjusting the weights of our custom mesh so that it moves in a similar 
way. Keep in mind that chest, neck, eye, and eye blinking vertex groups/bones will move via 
rotation. All other vertex groups/bones in the face will move via translation. (This isn't exactly 
true but is a good approximation for how the animations will look in game.) 


To begin, | like to do a sanity check that the eyes are blinking correctly. To do this, switch to 
object mode and then select the armature. After that, switch to Pose Mode. 
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Select one of the eyeBlink bones and rotate it forward until the vanilla mesh's eye is completely 
closed. Generally this is about 45 degrees. It may be easier to select the bone if you hide the 
head meshes first. 
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If there are no obvious issues then you аге good to go. Otherwise you might need to modify 
your mesh slightly to improve the way the eyelids move. You should aim to have the position of 
the eyes of your mesh line up pretty closely with the position of the eyes of the vanilla mesh. 
Alternatively, you can just test out different transformations until you are happy with the results. 
Since eye blinking is a rotational movement it is pretty dependent on the positioning of your 
model with respect to the location of the bone. Keep in mind that we cannot change the 
positioning of the bones since these are used by all the meshes in the game. 


Weight Painting 


Now it is time to begin the weight painting process. Generally speaking, you will need to rework 
the weight paints for mouth related vertex groups substantially while other vertex groups might 
not need to be changed much if at all. This is because the weight transfer process is not able to 
differentiate between the upper mouth and lower mouth and so you will have lower mouth 
vertices with weights for upper mouth bones and vice versa. In such cases, | would recommend 
clearing the weight paints for those bones out entirely and painting them manually from scratch. 


Let's go over some examples. 


Typically I like to start with the lip bones. Enter Pose Mode for our armature, select one of the lip 
bones (here we will use lowerLip Left). And move it out in front of the model. | like to use 
exaggerated poses as these will make it easier to tell that our weight painting is clean and is 
matching the vanilla mesh. 
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Now let's take a look at how the vanilla mesh behaves. You can go ahead and hide the 
armature at this point. 
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Makes sense, the left part of the lower lip got stretched out in front. The part that didn't move is 
the teeth and the upper lip also didn't move. Now let's see how our model has responded. 
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Not great, the upper lip has clearly been moved. For something like this, since the bone should 
only affect a small part of the mesh, | would just delete all the weight paints for this bone and 
paint it manually. 


We can remove all the weight paints by using the clean tool. 
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Now let's begin painting. An easy way to weight paint a face/head is to think of each weight 
paint as being roughly circular with the strongest weight paints in the middle and the weight 
paints gradually tapering off as they get farther away. This does a decent job of ensuring smooth 
facial movements. 


Let's start by painting the part of the lower lip that should be affected most strongly by this bone. 
You can either decide this yourself or compare against the vanilla mesh to approximate where it 
should be. Use the "Draw" tool with "Weight" set to 1.0. 
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Now we can go ahead and apply a smooth. The same settings from before will work reasonably 
well but we can also tweak them depending on whether we want to smooth things more or less. 
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It's a little better, let's keep alternating between drawing іп the center and smoothing to see if we 
can improve it. 
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At some point the radius of the weight paints might be starting to get kind of large. To combat 
this before each smooth we can apply a weight clean with a threshold of a pretty low value like 


0.08 - 0.12. 
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Once we are happy with the weight painting for this vertex group we can go ahead and lock it by 
clicking the lock next to its name. This doubles as a good way of keeping track of which vertex 
groups we have finished and which ones we have left to do. Then we can find the 
corresponding bone for the right side and replace it with a mirrored version of this one. 


Delete the corresponding vertex group 
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Copy the vertex group 
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Mirror the vertex group 
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Then rename it to the corresponding name of the other bone, in this case "lowerLip right". Case 


is important here, e.g. "lowerLip right" is not the same as "lowerLip Right". 


If mirroring the vertex group fails then that means there is some slight asymmetry that is 
messing Blender up. This isn't the end of the world if it affects one or two vertex group pairs, it 
just means that you will need to do a bit of additional work and paint the mirrored vertex group 
manually. 


One vertex group that is generally particularly messed up is the "jawBone" which can often 
result in the head looking like this when the bone is moved. 
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This is caused by parts of the upper mouth being attached to this bone when they shouldn't be 
as well as other bones which may be affecting these vertices pulling them in different directions 
when the jaw moves. Don't be discouraged. Even issues like these can gradually be cleaned up 
using the weight painting techniques that we have already covered. 


Don't forget that the "Draw" tool can be used to both add and remove weights by configuring the 
weight value in its options menu. 


We'll begin by erasing some of the weights from the upper lip. Then smoothing and cleaning. 
And then erasing more weights and so on. When working with bones that are meant to be 
symmetrical and are not split into a left bone and right bone, it can be useful to enable "Mirror X" 
in the "Symmetry" section of the Draw tool. This will apply your weight painting to both sides of 
the mesh. 
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Looking better already. Eventually we'll get it all cleaned up. 
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Continue weight painting until you eventually get through all of the bones listed in the vertex 
groups section. Keep in mind that the neck, chest, and eye blinking bones all move via rotation 
while the rest all move via translation. In some cases, such as the eye blinking, you might want 
to lessen the weight of the head bone for certain vertices. The lower the weight of the head 
bone for a given vertex, the more it will be affected by its other bones. 


The eyeballs are special in that the only weight they have is the corresponding eye bone 
(eye Right or eye Left not to be mistaken for the eye blink bones). Paint the eyes accordingly. 
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Once the main part of the head mesh has been fully painted it's time to paint the other pieces of 
the head such as the teeth and eyelashes. We'll begin by transferring the weights for the Head 
vertex group/bone to the other pieces. 


Clear all armature transformations in pose mode so that the armature is in its default position. 
Select your main head object and highlight the "Head" vertex group. 


Ò Blender" [EX Games Tool Age Origins\CustomHeadMesh\customheadmesh3.blend] - oa x 


undertye Right 


e 1446р Ф £N 


Now select one of the other pieces and create a new vertex group named "Head". 
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Now select the head object and then the piece object and transfer the weights. Set both source 
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and destination to "Active Layer". 
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Repeat this process for all the other teeth, eyelashes, etc pieces. Now it's time to weight paint 
these pieces with their additional bones. We can once again use the same process as before of 
posing the armature and matching the vanilla head/looking at our model to determine how to 
weight paint. 


This should be somewhat intuitive what bones need to be painted although you might need 
some experience under your belt first. When in doubt, check the behavior of the vanilla mesh. 


Upper eyelashes will need to have eye blink bones. 
Lower lashes will be tied to the lower lid and under eye. 
The tongue has its own bones. 

Lower teeth are tied to the jawBone. 

Upper teeth are only really tied to the head. 


Here is an example of my own weight painting for the upper eyelashes. 
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After you are satisfied with the weight painting for all of these pieces, the weights for the head 
will finally be complete! We're on the home stretch now! 


The final piece of weight painting that needs to be done is the hair. For most hair styles it's fine 
to just fully weight paint the hair to the head. If you are dealing with a longer hairstyle you might 
want to try to attach some of the vertices to the neck or chest. The same techniques as before 
should work fine here. For this tutorial we are dealing with a shorter hairstyle so we'll just weight 
paint everything to the head. 
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Getting Our Mesh Ready for Dragon Age Origins 


Earlier | mentioned that Dragon Age Origins generally breaks the head up into 4 pieces: head, 
eyeballs, eyelashes, hair. We will now need to make sure that our mesh can be broken up into 
the same 4 pieces. 


What this really means is that we need to make sure that each of these pieces is associated 
with only a single texture file. Depending on the complexity of your head model, this might 
already be the case. 


The Tamaki model that | am working with has its texture for the bottom part of the neck/chest 
coming from a body texture while the texture for the actual head comes from a head texture. 
This means that we will need to combine the textures into one file and adjust the UVs of the 
mesh. 


Combining Textures into One File 


As mentioned before we need to combine the head texture and body texture for our Tamaki 
model into one file in order for it to be textured properly in Dragon Age Origins. Let's begin by 
opening our image editor and loading up both the body texture and the head texture. 


Our face texture is 512x1024 while the body texture is 1024 x 1024. The dimensions of texture 
files should be powers of 2 for optimal performance. Since the body texture is only really used 
for the bottom of the neck, | am ok with downsizing it. Because of this | will combine these two 
images into a 1024x1024 texture. 
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Note that it is important that we place the textures right at the corners of the image. This makes 
it much easier to modify our UVs into the right positions. 


We'll need to do the same thing for the normal map and the specular map of these textures. 
This might require scaling things around depending on the sizes of the normal maps and 
specular maps. It is important that the layout matches the layout of the combined diffuse map. 


Normal Map: 
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Modifying UVs for Combined Textures 


The UV map of a mesh is essentially a 2d layout of the mesh's vertices that define how a texture 
should map onto the mesh. If we have modified the texture file, then the UV map will no longer 
be correct and we will need to adjust it accordingly. 


In Blender, find one of the materials that will need to be changed to the new combined texture 
and change its texture file to point to the combined texture image. It should now look pretty 
messed up. 
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Open the UV Editing tab in the top center. 


© Blender* [E GamesV Tools Dragon Age Origins CustomHeadMesh|customheadmesh3.blend] o x 


% File Edt Render Window Help UV Editing H Ev 1RenderLayer 


fay Ж ШИП x мен select image Uv y ср @ + New Open ж 


y? 


RightShoulderTwist2 


RightShoulder 


Now use the file browser on the left to navigate to the new texture file. 
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Оп the left side of this view is the UV map and the texture image file. The right side is a 
standard 3D view. 


You may notice that the UV map is not actually overlaid on the texture image file. The reason 
this works is because the left side actually operates like a repeating grid of the image texture 
where the image texture has a dimension of 1 unit x 1 unit. In the case of this UV map, if we 
translate the UV map exactly 1 unit down it will overlay on the image texture even though 
functionally the behavior has not changed. If your UV map is not overlaid on top of the image 
texture, press A to select all the vertices then move it the appropriate number of units so that it 
is in the same grid space as the image texture. 
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To begin properly editing the UVs we want to make sure we only have the vertices for the 
corresponding material selected. In the 3D view, switch from Vertex Select mode to Face Select 
mode. Then click one of the faces that belongs to the material we want to edit. Press Shift + С 
and select "Material". 


In the image section on the left, make sure that the cursor is at the origin (lower left corner of the 
image texture) and the pivot is set to "2D Cursor". 
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Now we will press A to select all the vertices in the left side and scale them by 0.5 in the X 
direction since the texture for these vertices used to be the full width of the image but now is 
only half the image. 
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Since we scaled towards the origin, no further transformations are necessary. 


Now let's fix the UVs for part of the model that uses the other texture. Change back from UV 
Editor to Layout and change one of the materials that used to reference the other texture to the 
new combined texture. Go through the same process as before to select all the vertices for this 
material. 


This time my UV map is way off to the side. 
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Translating it 16 units to the right and 15 units down brings it to the correct grid space. 
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The texture that this UV map used to be associated with is now half the height and half the 
width of what it used to be. Let's scale it accordingly. 
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This time it's still not in the correct position even after scaling it. That's fine, we just need to 
move it half a grid space up and half a grid space to the right. 
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We can figure out the appropriate translation either by doing the math or by moving it to the 
approximate right spot and inferring what the values should be from there. 


Continue modifying the UVs for all the affected parts of the mesh until they are all mapped 
correctly for the new combined texture. 


Combining the Parts of the Mesh 


We should now be at a stage where our mesh is fully bone weighted and fully textured. Let's go 
ahead and make a new save at this point just in case we make a mistake. 


The next step is to combine our mesh into the 4 parts expected by Dragon Age Origins: head, 
eyeballs, eyelashes, and hair. 


We can do so pretty easily using the Ctrl + J join operation on the relevant objects. This time 
there is no need to also remove duplicate vertices. 


Go ahead and delete the imported vanilla head mesh but keep the armature. 


The scene should look something like this. 


Dragon Age Origins has a hard limit of 4 bone weights per vertex. For each of the combined 
objects, go into Weight Paint mode then select "Limit Total" under the Weights menu. The 
default limit for this operation is 4 so we shouldn't have to modify any settings. 
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There should be a blue text popup near the bottom telling you how many bone weights were 
removed. For everything that isn't the head object it will probably be 0. 


Now let’s rename our objects to match the names expected by Dragon Age Origins. 
Use the following names for both the Object and its underlying Object Data. 


Head - EF UHM BAS _FaceM1 
Eyeballs - EF UEM BAS EyesM1 
Hair - EF НАВ HA1 HairM2 
Eyelashes - EF ULM BAS LashesM1 


Remember to adjust the names depending on the race/sex of the head. 


The final scene should look like this. 
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Exporting from Blender 2.8+ to Blender 2.49b 


We are now ready to begin moving from Blender 2.8+ back to Blender 2.49b. 


Exporting as an FBX 


The first step will be to export our Blender 2.8+ project as a .FBX file. 
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The default export settings are fine. 


Repositioning the Head Objects 


The export functionality for DragonBlender relies on the absolute positioning of the objects in 
the scene to determine their eventual positioning in game. This positioning is also actually 
different from the positioning of the head that we imported with the armature. This means that 
we will need to reposition our head objects. 


First we will need to import a vanilla mesh without its armature. We will use DragonBlender v011 
for this since that is the version that we will use for export. 


In any Blender 2.49b project located in the DragonTools_v011 folder, switch over to the Text 
Editor window. The default project is IOTools v011.blend. 
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Now right click in the Text Editor window and click "Open". 
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Navigate to the DragonBlender_v011 folder and open the MSHTool_v011.py file. 
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Right click and select "Execute Script" to run the script as with the other version. You will be 
taken to this page. 
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Browse to the desired head MSH file and click Import. Then click Import again on the next page. 
Switch back to the 3D view. 


A8 Blencer[\Games\Tools\Dragon Age Ongins\DragonBlender VOTI customheadmesh head legacy-blena 
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Now save this project as a .blend file. 


Next launch Blender 2.79, and open the Blender2.49b .blend file with the imported vanilla head 
mesh without the armature. Make sure to uncheck "Load UI” unless you want to deal with the 
Blender 2.49b layout. Then import the FBX file we exported from Blender 2.8+. 


Ж Blender [E Games Tool Dragon Age Origins 


бтттоо\ 


You'll notice that the two heads are in slightly different positions. Go ahead and select all your 
custom mesh's head objects and move them so that the bottom of the neck aligns perfectly with 
the bottom of the neck of the vanilla mesh. It should align perfectly since we edited our mesh 
that way earlier. 


You can also go ahead and delete the armature at this point, we no longer need it. 


Ж Blender [E Games 


Use Crtl+A on each of the objects to apply the Location transform data to the object. 


We will now want to make 4 separate save files, one for each of our meshes. First save this 
project as is. Then delete all of the objects except for one of them, you should also be deleting 
the armature if you haven't already. 


Now save this with a new, appropriate filename. Make sure the "Legacy Mesh Format" option is 
checked. 


Reopen the original 2.79 save and repeat this process for each of the 4 objects. 


Now we will need to move all of these .blend files into the DragonBlender_v011 folder. This 
should be the same folder as the lOTools v011.blend file. It's now time to open these files in 
Blender 2.49b. Pick one of them and open it up in Blender 2.49b. 


It will notify you that you may lose some data, just click again to say OK. 
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The controls in Blender 2.49b are completely different from those of Blender 2.8+ and it may 
take some getting used to. Don’t worry, there’s not much that we have to do here. 


Exporting Meshes to MSH Files 


The next step is to export our meshes into the proper MSH files. This is done via the replace 
functionality in DragonBlender. 


We will need to do the following replacements: 
Head - ef uhm bas O0.msh 

Eyeballs - ef uem bas 0.msh 

Lashes - ef ит bas O0.msh 

Hair - any vanilla hair .msh file 


Renaming Bones 


First we have to manually rename all of our bones. To do this, we have to understand how 
Dragon Age Origins stores the bone mappings in its mmh files. We also have to understand how 
the DragonBlender export script will process the mesh's bone information. 


Here is a sample MMH file opened up in the Dragon Age Toolset: 


Æ Dragon Age Toolset v1.0.1008.0 - Demo Tutorial - [ef uhm basa 0.mmh] - a X 
File Edit View Tools Window Help x 
& за > 
WR] tamaki head.ms i_eyes.msh | Ж] tamaki hair.msh | R7] tamaki lashes.msh | E] ef ulm basa 0.mmh | E] ef ulm bas 0.msh E ef uhm basa 0.mmh| WR tamaki head.mmh 1 b х || Palette Window - Area ах 
or as 08 
Name Type Value ^l^z&Bolons-r 
E Top Level Struct Type: MMH, Version: V0.1, Platform: PC — MMH V0.1 PC >i | 
| MMH NAME STRING ef uhm basa 0.mmh _ 
|- MMH. MODEL HIERARCHY. MODEL, DATA NAME STRING ef uhm, bas Ота 9-01 _Global 
L- MMH.FACIAL ANIMATION BLUEPRINT. NAME STRING elffemale.fxa 9-01 Demo 
+E Writer's comp 
[- MMH. TOTAL. BONES UINT32 104 
| ММН. TOTAL EXPORTS UINT32 266 
|- ммн. MODEL MESH NAME LIST STRING LIST (No Value) 
iz] ММН CHILDREN GENERIC LIST 
lgo STRUCT node 
| MMH. NAME STRING GOB 
[- ММН BONE INDEX INT32 4 
[- ММН. NODE, SOUND MATERIAL UINTS 0 
iz] MMH CHILDREN GENERIC LIST 
0 STRUCT xprt 
EE STRUCT xprt 
82 STRUCT bbox 
EI STRUCT trsl 
4 STRUCT rota 
5 STRUCT node 
36 STRUCT mshh 
[- MMH NAME STRING ЕасеМ1 
| ММН. MATERIAL OBJECT STRING uh. hed fema 
| MMH. MATERIAL, LIBRARY STRING 
Object Inspector ax 
L MMH ID STRING _13р 
| MMH. MESH GROUP. NAME STRING EF UHM. BAS FaceM1 Select ма object 
| ММН MESH. CAST RUNTIME SHADOW UINTB 
[_ ММН MESH CAST BAKED SHADOW UINTB 0 
[_ MMH. MESH. CUT AWAY UINTB 0 
| MMH. MESH, PUNCH. THROUGH Тл 0 
J ММН MESH BONES USED UINT32 LIST 
UINT32 102 
UINT32 50 
2 UINT32 103 
57 
100 
1 ~ 
Log Window ax 
04:55:44 - GFF file contains references. Shared references will no longer be shared. 
2004:54:25 - GFF file contains references. Shared references will no longer be shared. 
1104:25:33 - GFF file contains references. Shared references will no longer be shared. 
Д\04:24:40 - GFF file contains references. Shared references will no longer be shared. 
11042335 - GFF file contains references. Shared references will no longer be shared. 
Д\04:23:18 - GFF file contains references. Shared references will no longer be shared. 
1104:22:57 - GFF file contains references. Shared references will no longer be shared. 
2004:22:09 - GFF file contains references. Shared references will no longer be shared. 
i) Log Window| [lll Bookmarks Console 
Ready Mouse Pos: ||Toolset Memory Usage: 742 MB ||Database: \BWDATOOLSET:bw_dragonage_content ||САР |NUM||SCRL 


We can see that there is a category called *MMH MESH BONES USED" which is a list of 
UINT32s. Each UINT32 (right number) is the ID of a particular bone in the Dragon Age Origins 
armature. Each number of the left is the index in the list for that bone ID. 


The DragonBlender export script expects all of the bones/vertex groups to be named using the 
format “BONE-#’, for example “BONE-0”, “BONE-9”, or "BONE-33". The number after "BONE-" 
is inferred to be the index in the MMH MESH BONES USED list. The ordering of the list is 
different for each MMH file so we will need to make sure we are looking at the correct one. 


What this means is that for each of the vertex groups/bones for our mesh, we need to first 
identify the UINT32 ID of that bone. Then we need to determine the index of that UINT32 ID in 
the MMH MESH BONES USED list for our MMH file. Then we need to rename our 
bone/vertex group in Blender to "BONE-£" where # is that corresponding index. 


Confusing, | know. Let's take a look at an example. 


In the above MMH file we can see that the ID 13 is located at index 3 in the list. 13 is the ID of 
the bone named "Head". This means that if we are replacing the MSH file that corresponds to 
this MMH file then in Blender we should rename the vertex group/bone "Head" to instead be 
“ВОМЕ-3”. 
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There are a couple ways to figure out what to rename the bones. One way is to import a vanilla 
head using the MSH tool in DragonBlender and visually compare the weight paint of the bones 
to determine what the matching bones are. The other is to open the MMH file in the Dragon Age 
Toolset, navigate to the MMH MESH BONES USED section and use a known list of IDs to 
determine what the bones should be named. 


Keep in mind also that the MMH file is fully editable, you can rearrange the bones into whatever 
order you like or even add bones to the list. As long as the rules described above are followed 
there will be no issues. 


The following is a mapping from bone name to ID for head related bones for elf females. It's 
possible that the same mappings are used for other races/sexes, | have not verified. 


Repeat the bone renaming process for each of the 4 objects. Be aware that the ordering of the 
bones in the MMH MESH BONES USED list is different for each MMH file so you will need to 
do each one separately and carefully. 


Exporting/Replacing MSH Files 
We are finally ready to begin replacing the MSH files. 


First make copies of all of the MSH files and MMH files that we are going to replace. 


Load up one of the Blender 2.49b projects. And start up the DragonBlender v011 MSH script. 
Browse to the corresponding MSH file that you will be replacing for this part of the head. Click 
"Replace". 


d» Ol Ieastommesdmerh hesd legecy blend 


Ada Mules 


It will take you to this screen. Verify that the replacement looks correct. In this case it is 
"EF UHM BAS FaceM1 -> EF UHM BAS FaceM!" which is correct. Click "Replace". 


Wait for the progress bars at the top to complete. 


Repeat this process for each of the 4 objects. The Hair MSH file contains 2 chunks. We only 
need to replace the M2 chunk. Note that for the Hair it will take a lot longer and may look like it's 
stuck; just let it run. 


We now need to modify a bit of metadata in each of the files. Pick a new name for each of the 
files. For example, | will name mine tamaki head, {атакі eyes, tamaki lashes, and 

tamaki hair. Now open each of the files in the Dragon Age Toolset and use the new name in the 
following places. 


MSH file: 


X Dragon Age Toolset v1.0.1008.0 - Demo Tutorial - [tamaki head.msh] - n x 
File Edit View Tools Window Help x 
kd dk vid. 

ж) tamaki_head.msh| E] tamaki_eyes.msh | E] tamaki hair.msh | E] tamaki lashes.msh | E] ef ulm basa 0.mmh | R7] ef ulm bas 0.msh | E] ef uhm basa 0.mmh | E атакі head.mmh | 4 b X || Palette Window - Area ax 

Pr. 25° wLBa 

Name Type Value LE SRCE- E ZE E 

3] Top Level Struct Type: MESH, Version: V0.1, Platform: PC MESH V0.1 PC = 

air 
=} MESH_CHUNKS REF STRUCT LIST ` да Global 
lgo STRUCT chnk 9-0 Demo 
[E NAME STRING EF_UHM_BAS ЕасеМ1 d ers coin 
MESH, CHUNK, VERTEXSIZE UINT32 52 
MESH, CHUNK, VERTEXCOUNT UINT32 3887 
MESH CHUNK, INDEXCOUNT UINT32 21822 
MESH CHUNK, PRIMITIVETYPE UINT32 0 
[- MESH_CHUNK_INDEXFORMAT UINT32 0 
| MESH. CHUNK BASEVERTEXINDEX UINT32 0 
| MESH. CHUNK VERTEXOFFSET UINT32 0 
MESH, CHUNK MININDEX UINT32 0 
MESH CHUNK, VERTICESREFERENCED UINT32 3887 
MESH, CHUNK, STARTINDEX UINT32 0 
MESH_CHUNK_ADDITIONALSTREAMS STRUCT LIST (No Value) 
|+) MESH_CHUNK_BOUNDS STRUCT bnds 
[E] MESH_CHUNK_VERTEXDECLARATOR STRUCT LIST 
L- MESH_CHUNK_INSTANCES_COUNT UINT32 1 
MESH, VERTEXDATA BINARY 
MESH. INDEXDATA BINARY 
MESH INDEXFORMAT UINT32 0 
MESH INSTANCED STREAM UINTS 0 - 
Object Inspector ах 


Select an object 


-og Window 


04:55:44 - GFF file contains references. 
34:25 - GFF file contains references. 
(04:25:33 - GFF file contains references. 
(04:24:40 - GFF file contains references. 
23:35 - GFF file contains references. 
1:23:18 - GFF file contains references. 
(04:22:57 - GFF file contains references. 
(04:22:09 - GFF file contains references. 


Shared references will no longer be shared. 
Shared references will no longer be shared. 
Shared references will no longer be shared. 
Shared references will no longer be shared. 
Shared references will no longer be shared. 
Shared references will no longer be shared. 
Shared references will no longer be shared. 
Shared references will no longer be shared. 


@ Log Window] lll Bookmarks | E ] Console | 


teady 


[Mouse Pos: |/Toolset Memory Usage: 437 MB ||Database: .\BWDATOOLSET:bw_dragonage_content || САР ||NUM ||SCRL | 4 


MMH file: 


ЯЕ Dragon Age Toolset v1.0.1008.0 - Demo Tutorial - [tamaki head.mmh] - о x 
На хао. 
File Edit View Tools Window Нер 
E] ef uhm bas 0.msh | KJ] ef uhm basa 0.mmh Ж] tamaki_head.mmh| 4 b X ||Palette Window - Area ах 
отага ч фа 
[е Type Value *BEORBONo™ 
|а Top Level Struct Type: MMH, Version: V0.1, Platform: PC MMH V0.1 PC 
| - 
| Татай. head.mmh | 
| | ммн. MODEL HIERARCHY. MODEL. DATA, NAME STRING tamaki_head.msh 26/0081 
| MMH.FACIAL ANIMATION, BLUEPRINT. NAME STRING elffemale.fxa. fpe 
T Writer's comp 
|- ММН TOTAL BONES UINT32 104 
| MMH. TOTAL EXPORTS UINT32 266 
| MMH. MODEL MESH NAME, LIST STRING LIST (No Value) 
ы MMH. CHILDREN GENERIC LIST 
Object Inspector aX 


Log Window 


1:36:13 - GFF file contains references, Shared references will no longer be shared, 
1:35:14 - GFF file contains references. Shared references will no longer be shared. 
1:34:29 - GFF file contains references, Shared references will no longer be shared, 


Т Ф Log Window] i Bookmarks |E] Console | 


{Mouse Pos: ||Toolset Memory Usage: 723 MB ||Database: XBWDATOOLSET:bw, агадопаде content САР NUM ||SCRL| 4 


Ready 


Select an object 


ЯЕ Dragon Age Toolset v1.0.1008.0 - Demo Tutorial - [tamaki head.mmh] 


- Qo x 
iid Xa “|. 
File Edit View Tools Window Нер 
| E ef uhm bas O.msh | E] ef. uhm bass O.mmh Ж] «атакі head.mmh 4 b X || Palette Window - Area ax 
Фъчас ш фа 
Мате Туре Value ^2B8lo0H95" 
[а Top Level Struct Туре: MMH, Version: V0.1, Platform: PC MMH V0.1 PC X 
| E MMH. NAME STRING tamaki_head.mmh a= 
AMH. MODEL HIERARCHY. MODEL DATA. NAME T е = Га Global 
L MMH.FACIAL ANIMATION. BLUEPRINT NAME STRING eiffemalefxa ipe 
T Writer's comp 
| MMH. TOTAL BONES UINT32 104 
[- ММН TOTAL EXPORTS UINT32 266 
[- MMH MODEL MESH NAME LIST STRING LIST (No Value) 
Us] MMH. CHILDREN GENERIC LIST 
Object Inspector ax 
Select an object 
[Log Window ax 
(01:36:13 - GFF file contains references, Shared references will no longer be shared. 
14 - GFF file contains references. Shared references will no longer be shared. 
1:34:29 - GFF file contains references, Shared references will no longer be shared, 
` (i) Log Window] lll Bookmarks |E] Console | 


Ready 


Lastly, rename the files themselves. 


[Mouse Pos: ||Toolset Memory Usage: 751 MB ||Database: XBWDATOOLSET:bw, агадопаде content ||CAP | NUM ||SCRL| „ 


Texture/Material Setup 


The next step is to create textures/materials for our new models to use. Dragon Age Origins has 
some bizarre texture formats which you can read more about here: 


http://www.datoolset.net/wiki/Texture Formats 


ГІ be going over the basics that we need for our head textures. | am not an expert on Dragon 
Age Origins materials but it is actually something that a lot of mods focus on. If you have 
additional questions you may be able to find answers by searching online. | will do my best to 
cover everything you need to know to make your head work though. 


Using our image editor of choice we will need to create the following DDS files. Use the DXT5 
format for all of the textures. 


Basic Terminology 


Diffuse Map: The basic texture. The files should end in d, base, or not end in anything 
special. 

Normal Map: Simulates additional contouring or physical texture of the object. These files 
should end in nor nrm. 

Specular Map: How the texture should reflect light. These files should end in sor spec. 


Face Texture 


Diffuse Map: Nothing special in RGB channels. Alpha channel contains the specular. 


inde 


mal 


Normal Map: Copy the Red channel from the normal map into the Alpha channel. Then copy the 
Green channel into the Red channel and the Blue channel. 


Specular Map: Not needed since the specular is in the Diffuse Map's Alpha channel, but you 
can include it if you want. There doesn't seem to be any downside. 


Еуе Техїиге 


Diffuse Map: Nothing special. You can add the specular to the Alpha channel if you want for 
reasons | will go over later. 


Normal Map: Copy the Red channel from the normal map into the Alpha channel. Then copy the 
Green channel into the Red channel and the Blue channel. If you don't have a normal map for 
the lashes you can just create a flat one. 


Specular Map: Nothing special. 


Eyelashes Texture 
Diffuse Map: Nothing special. 


Normal Map: Copy the Red channel from the normal map into the Alpha channel. Then copy the 
Green channel into the Red channel and the Blue channel. If you don't have a normal map for 
the lashes you can just create a flat one. This might not be needed, | haven't confirmed it either 
way. 


Specular Map: Nothing special. Not needed since the game doesn’t apply speculars to the 
eyelash material. 


Hair Texture 


Diffuse Map: Must be a *Packed Texture". Normal map goes in the Red channel. Specular goes 
in the Green channel. Alpha channel goes in the Blue channel. Diffuse goes in the Alpha 
channel. You may need to darken these textures as the game seems to like them dark. 
Something to consider if you put your hair in game and it's really shiny for some reason. 


File ег Туре i ip 


Channels 


с? 


Normal Map: Not used for hair. 


Specular Map: Not used for hair. 


Note that the packed texture format does not contain any color information. The color of the hair 
is instead decided by the tint mask of the hair. As of yet | have not been able to find an 
acceptable alternative way to render hair in the game that will preserve the colors in the diffuse 
map. 


МАО File Setup 


Once the texture DDS files have been created we can create the corresponding MAO files. 
These will contain references to the image files and will also indicate what Dragon Age Origins 
material to use in game to render these textures. These files can be edited in any text editor 
such as Notepad. 


The best reference for these MAO files are the vanilla MAO files which can be found in the 
materialobejcts.erf archive in the same place the vanilla mesh erf files are located. You can 
explore this using the Dragon Age Toolset. You can also use the MAO files that come packaged 
with mods that other people have created as a reference. This might be easier since it's clearer 
what files they are referring to. 


Below are the contents of the MAO files that | used to achieve a decent result in game. Note 
that my face, eyes, and eyelashes are all in the same combined texture. 


Face MAO 


| J атакі face.mao - Notepad — п х 


| File Edit Format View Help 
|k?xml version="1.0" encoding-"UTF-8" standalone-"yes"?» 
|«1-- Exported by Material Editor --»«!-- dc:source=file:///C: /DOCUME~1/ADMINI~1/LOCALS~1/Temp/p4win/ReadOnly-@-Rev-92-UH_UHM.matproj --»«MaterialObject Name-"tamaki face"» 
| «Material Name-"Face.mat"»«/Material» 
«DefaultSemantic Name-"Default"»«/DefaultSemantic» 
«Texture Name-"mml tDiffuse" ResName-"tamaki face d.dds"»«/Texture» 
«Texture Name-"mml tNormalMap" ResName-"tamaki face n.dds"»«/Texture» 
«Texture Name-"mml tSpecularMask" ResName-"tamaki face s.dds"»«/Texture» 
</Material0bject> 


Eyes MAO 


0 tamaki, eyes.mao - Notepad - о х 
File Edit Format View Нер 
k?xml version-"1.0" encoding-"UTF-8" standalone-"yes"?» 
<!-- Exported by Material Editor --»«!-- de:source=file: ///C: /DOCUME~1/ADMINI~1/LOCALS~1/Temp/p4win/ReadOnly-@-Rev-92-UH_UHM.matproj --><Material0bject Name-"tamaki eyes"» 
«Material Name-"Face.mat"»«/Material» 
<DefaultSemantic Name-"Default"»«/DefaultSemantic» 
«Texture Name-"mml tDiffuse" ResName-"tamaki face d.dds"»«/Texture» 
«Texture Name-"mml tNormalMap" ResName-"tamaki face n.dds"»«/Texture» 
«Texture Name-"mml tSpecularMask" Resllame-"tamaki face s.dds"»«/Texture» 
</Material0bject> 


Note that | used the Face.mat material for the eyes. There is an Eye.mat that is intended for use 
with eyes and creates a dot of light on the eyes. | found that it did not work well with my model 
and it made the dot way too big. Instead | used the Face material and manually drew white dots 
on the eyes in the diffuse map. 


Eyelashes МАО 


A) tamaki lashes.mao - Notepad 


File Edit Format View Help 

«?xml version-"1.0" encoding-"UTF-8" standalone-"yes"?» 

<!-- Exported by Material Editor --»«!-- dc:source=file:///C: /DOCUME~1/ADMINI~1/LOCALS~1/Temp/p4win/ReadOnly-@-Rev-92-UH_UHM.matproj --»«MaterialObject Name-"tamaki lashes"» 
«Material Name-"Eye.mat"»«/Material» 
<DefaultSemantic Name-"Eyelash"»«/DefaultSemantic» 

mml tDiffuse" ResName-"tamaki face d.dds"»«/Texture» 

mml tNormalMap" ResName-"tamaki face n.dds"»«/Texture» 
«Texture Name-"mml tSpecularMask" ResName-"tamaki face s.dds"»«/Texture» 

</Material0bject>| 


Hair MAO 


A) tamaki_hair.mao - Notepad 


File Edit Format View Help 
<?xml version-"1.0" encoding-"UTF-8" standalone-"yes"?» 
«1-- Exported by Material Editor --»«!-- dc:source-file:///c:/BioWareDrive/OragonAge/SourceControl/ArtContent/Art/Characters/MATERIAL PROJECTS/PN HAR.matproj --><Material0bject Name-"tamaki hair"» 
«Material Name-"HairAlpha.mat"»«/Material» 
<DefaultSemantic Name-"Default"»«/DefaultSemantic» 
«Texture Name-"mml tPackedTexture" ResName-"tamaki hair packed 2 d.dds"»c/Texture» 
«Texture Name-"mml tTintMask" ResName-"Default White.dds"»«/Texture» 
«Texture Name-"mml tTintNoise" ResName-"uh har Ot.dds"»«/Texture» 
«Vector4f Name-"mml vHairParameters" value="0.01 60 62 7.32"»«/Vector4f» 
</Material0bject>| 


Unfortunately | don’t know much about the extra parameters in the Hair MAO. These ones 
worked well enough for me. 


Editing MMH Files to Reference MAOs 


We now need to modify the MMH files to reference the MAO files we just created. This can be 
done once again in the Dragon Age Toolset. You will need to modify the following location for 


each MMH file. 


ЗЕ Dragon Age Toolset v1.0.1008.0 - Demo Tutorial - [tamaki head.mmh] - D x 
File Edit View Tools Window Help x 
ag) 53 > 

aki head.msh Ж? tamaki_head.mmh| WR] tamaki_eyes.msh | E] tamaki_hair,msh | E] tamaki lashes.msh | E] ef ulm basa 0.mmh | E] ef ulm bas 0.msh | ЖШ] ef uhm basa 0.mmh | Ж materialob 4 > X | | Palette Window - Area ax 

Dra ngani 

Name Type Value ^2Eg,HO20S?^ 

5] Top Level Struct Type: MMH, Version: Ү0.1, Platform: PC MMH V0.1 PC - 

[- MMH NAME STRING tamaki head.mmh 
| ММН. MODEL HIERARCHY, MODEL DATA NAME STRING tamaki_head.msh да Global 
- MMH.FACIAL ANIMATION BLUEPRINT NAME STRING elffemale.fxa al Demo 
[3i Writer's comp 
| MMH_TOTAL_BONES UINT32 104 
| MMH. TOTAL EXPORTS " UINT32 266 Е Е 
[- ММН MODEL, MESH МАМЕ LIST STRING LIST (No Value) 
[J MMH. CHILDREN GENERIC LIST 
ИЕТ] STRUCT node 
[- MMH NAME STRING GOB 
- ММН BONE INDEX INT32 4 
| MMH NODE SOUND. MATERIAL UINTE 0 
iz] MMH. CHILDREN GENERIC LIST 
50 STRUCT xprt 
1 STRUCT xprt 
EI STRUCT bbox 
"EH STRUCT trsl 
a4 STRUCT rota 
5 STRUCT node 
ge STRUCT mshh 
[- MMH. NAME STRING 
MMH, MATERIAL LIBRARY STRING - 
Object Inspector ax 
MMH ID STRING p = 
MMH MESH GROUP. NAME STRING EF. UHM. BAS FaceM1 Select an object 
ММН MESH CAST RUNTIME SHADOW UINTE 1 
MMH MESH CAST. BAKED SHADOW UINTE 0 
ММН MESH CUT AWAY UINTE 0 
|- MMH, MESH. PUNCH, THROUGH UINTe 0 
i$] ММН MESH, BONES USED UINT32 LIST 
[| MMH MESH, RECEIVE BAKED SHADOW UINTe 0 
ММН MESH. RECEIVE, RUNTIME SHADOW UINTE 0 
ММН NODE MESH NAME STRING 
ММН MESH IS VFX MESH UINTE 0 
ММН MESH MATERIAL COLOR COLOR4 26 126 126 128 
|- MMH. USE VARIATION TINT UINTE 0 
— 48] MMH. CHILDREN О GENERICUIST —— Г EE 


Log Window 


04:55:44 - GFF file contains references. 
04:54:25 - GFF file contains references. 


Shared references will no longer be shared. 
Shared references will no longer be shared. 


04:25:33 - GFF file contains references, 
(04:24:40 - GFF file contains references. 
(04:23:35 - GFF file contains references. 
(04:23:18 - GFF file contains references. 
Д\04:22:57 - GFF file contains references. 
2004:22:09 - GFF file contains references. 


Shared references will no longer be shared. 
Shared references will no longer be shared. 
Shared references will no longer be shared. 
Shared references will no longer be shared. 
Shared references will no longer be shared. 
Shared references will no longer be shared. 


' (4) Log Window 


[n 


ll Bookmarks | P. ] Console | 


[Manea Dar Taniera Maman: Irane SAA MR |[Natahare \ АЛАТ CET, drannnane content lC AD INILIM lí ni | 


Transferring Custom Meshes to the Character 


Our meshes are finally done and it's time to actually get them in the game and assigned to a 
character. 


Move Files to the Override Folder 


Dragon Age Origins uses the override folder located by default in ~\Documents\BioWare\Dragon 
Age\packages\core\override to determine what files it loads when the game runs. In order to 
make sure our files are included when the game loads, we need to move them somewhere in 
here. 


| would recommend creating a new folder in the override folder and moving all your files in 
there. 


В ВВ = Manage tamaki - n x 
Home Share View Picture Tools (?] 


= 4 |] > ThisPC > Documents > BioWare > Dragon Аде > packages > core > override > tamaki vo Search tamak 


^ Мате Date modified Type 


tamaki eyes.mao 7/2021 9:25 PM MAO File 
tamaki_eyes.mmh 7:46 AM MMH File 
] tamaki_eyes.msh 
tamaki_face.mao 
[ tamaki_face_d.dds 
El tamaki face n.dds 
El tamaki_face_s.dds 


4 AM DDS File 
tamaki_hair.mao 23PM MAO File 
tamaki hair.mmh 7/2021 7:15 PM MMH File 
E tamaki hair packed 2. d.dds 7:23 PM DDS File 
tamaki_head.mmh ) AM MMH File 
tamaki_head.msh )AM MSH File 
tamaki lashes.mao 7:30 AM МАО File 


tamaki_lashes.mmh 7:31 AM MMH File 


1 
1 
1 
1 
1 
1 
1 
1 

tamaki_hair.msh 7/2021 8:22 AM MSH File 
1 
1 
1 
1 
1 
1 


tamaki_lashes.msh AM MSH File 


iv 
16 items Ее 


Creating a Default .MOR File 


Dragon Age Origins uses MOR files to determine how a head should look in game. These files 
contain references to all the meshes the head will use, all the tints that will apply to the head, 
and all the facial transformations that the head has (stuff like nose length). 


Since we are using a custom mesh that should probably not have any facial transformations, we 
will want our base .MOR to be one that also does not have any facial transformations. The best 


way to get one is to use the Dragon Age Toolset. 


Load up the Toolset and click File, then New, then Morph. 


Æ Dragon Age Toolset v1.0.1008.0 - Demo Tutorial - a x 
| File | Edit View Tools Window Нер 
j ‘Animation Worksheet 
[Ñ OpenFile СО | Ara Palette Window - Area ax 
а sa Ctrl+S  |fL Area List 
E uli pes Pr. 2°88 фа 
ave As ra 
А тавеЕФле ч 
@ Save All Client Script 
Close £2 Conversation m 
Close All 30 Creature 8-08 Global 
B Demo 
Delete ü Cutscene 9-00 Writer's comp 
ЗА Encapsulated Resource File 
Й Properties SHE ыы, ый Гати) 
Tia =) GFF N Format) 
Manage Modules P ids 
Restore Environment. | * К" 
Recent Fil 
ent Files > 
О Мар 
Ба Material 
$$ Merchant 
f Placeable 
B Plot 
Resource Image File 
Script 
LE 
Ф Tigger 
МЕХ 
Object Inspector ax 
Select an object 
Log Window ax 
1:55:44 - GFF file contains references. Shared references will no longer be shared. 
54:25 - GFF file contains references. Shared references will no longer be shared. 
2 - GFF file contains references. Shared references will no longer be shared. 
1:24:40 - GFF file contains references. Shared references will no longer be shared. 
23:35 - GFF file contains references. Shared references will no longer be shared. 
18 - GFF file contains references. Shared references will no longer be shared. 
57 - GFF file contains references. Shared references will no longer be shared. 
09 - GFF file contains references. Shared references will no longer be shared. 
“@ Log Window Г Bookmarks |] Console| 
Ready 


[Mouse Pos: |[Toolset Memory Usage: 480 MB ||Database: .\BWDATOOLSET:bw_dragonage_content ||CAP||NUM|/SCRL| , 


In the upper left, click "Choose Base" and choose the corresponding base for your custom head. 


ЭЁ Dragon Age Toolset v1.0.1008.0 - Demo Tutorial - [Untitled.mrh *] - a x 
- File Edit View Tools Window Help x 
igd|xaumjoec|s. 

| Randomize Reset All| 4% | Bones | Play Pause Stop | XML Batch Export Local „ 


Object Inspector ax 
Select an object 


:22:09 - GFF file contains references. Shared references will no longer be shared. 


Log Window | [li Bookmarks |Ё_] Console | 
Base model name [Mouse Pos: ||Toolset Memory Usage: 497 MB ||Database: .\BWDATOOLSET:bw_dragonage_content ||CAP (МОМ |SCRL| 7 


Now save the МЕН. In the settings in the lower right, navigate to Export settings and ensure 
that "Export .mop file" is set to False. Then right click the name of the file and go to "Export" then 
"Post to Local". 


Е Dragon Age Toolset v1.0.1008.0 - Demo Tutorial - [Untitled.mrh] - D x 
- File Edit View Tools Window Нер x 
igdg|xam|oc|s., 

| EF_UHM ВАЅа ~ | Randomize Reset All 4% | Bones Pis; Pause Stop XML Batch Export Local „ 


04:55:44 - GFF file contains references. Shared references will no longer be shared. 
04:54:25 - GFF file contains references. Shared references will no longer be shared. 
04:25:33 - GFF file contains references. Shared references will no longer be shared. 
04:24:40 - GFF file contains references. Shared references will no longer be shared. 
04:23:35 - GFF file contains references. Shared references will no longer be shared. 
04:23:18 - GFF file contains references. Shared references will no longer be shared. 
:22:57 - GFF file contains references. Shared references will no longer be shared. 
22:09 - GFF file contains references. Shared references will no longer be shared. 


` © Log Window | [i Bookmarks [E-] Console] 
Ready 


Mouse Pos: ||Toolset Memory Usage: 675 MB | Database: \BWDATOOI 


The default location that the MOR file will be saved to is ~\Documents\BioWare\Dragon 
Age\AddIns\DEMO\core\override\toolsetexport 


ПТВ В = | toolsetexport 


€ 4 [l > ThisPC > Documents > BioWare > Dragon Аде > Addins > DEMO > core > override > toolsetexport v б Search toolsetexpor 


^ Мате i Date modified Type 


] ef_untitled.mor 12/9/2021 7:32 AM MOR File 4KB 


Now we can either move this MOR file somewhere more accessible or just leave it here. 


Applying Custom Meshes to a Save Game 
We will now use the DragonAge Face Replacer to transfer our custom meshes to a save game. 
Go ahead and boot up the DragonAge Face Replacer. Set one of your save games as a 


Destination and set the default MOR face we created as the source. Make sure all the boxes 
are checked then click "Copy selection to Destination file". 


*/é DragonAge Face Replacer v2.08 — m| x 
FILE SELECTED (Face) SOURCE FILE (Face) DESTINATION FILE (Savegame) 
-ge\Addins\DEMO\core\override\toolsetex port -»ge\Addins\DEMO\core\override\toolsetex port! „agon Age\Characters\Kallian4\Saves\$ 
ef_untitled.mor ef_untitled.mor 
Set as Source | Set as Destination | Copy selection to Destination file Manual face editing: 
z E Eme Hair model (ef har blda 0) ^ 
1- Select a file and set it as source or destination М Face shape (with tatooes, wrinkles, scars, ...) Beard model 0 
2- Copy what you want from source E del (ef basa 0 
3- Save the destination file Face features: Select all / none JM нс Эка 
Lashes model (ef ulm basa 0) 
Character | New Face file | | Hair model (ef har blda 0) E Head model (EF UHM BAsSa 0) 
> peard iy 0 " o Skin color (tl skn 001) ~| 
: ye model (ef uem basa | 
SETS ep М Lashes model (ef ulm basa 0] Hair model ef har blda 0 Set 
| Head model (EF_UHM_BASa_0) 
Face М] Skin color (t1, skn 001) Reset destination face data 
R | Hair color (t3 har blk] а 
esource v| Eyes color (t3 eye amb] iti 
SA Ee Makeup П) Savegame — 
| Lips color [) Name Kallian 
w|Bushcoor() — —... I| Inventory size 90 
SAVE DESTINATION FILE 


This will reset all of the facial transforms. Now use Manual face editing to remove everything 


except for “Hair model", "Eye model”, “Lashes model", "Head model”, and “Hair color". 


Set each of these fields to be the name of the corresponding MMH file for that part of the head. 
For the Hair color just pick one that you like. 


"74 DragonAge Face Replacer v2.08 — о х 
FILE SELECTED (Savegame) SOURCE FILE (None) DESTINATION FILE (Savegame) 


„-адоп Age\Characters\Kallian4\Sav 9 oe xc ..agon Age\Characters\Kallian4\Sa 


Set as Source Set as Destination Copy selection to Destination file Manual face editing: 
Е Е PHARES Hair model (tamaki hair) 
1- Select a file and set it as source or destination М Face shape (with tatooes, wrinkles, scars, ...) Beard model Q 
2- Copy what you want from source Pemai фән eyed 
3- Save the destination file Face features: Select all / none lax nd (tamaki lashes) 
Character Change character folder | Hair model () E Head model (tamaki head) 
Kalli ip rr 0 kin color (t3 skn lel) - 
allian Ez мА Eve model 
qut Kallian4 Lashes model () Hair color t3_har_red Set 
F Head model () — 
= Skin color [) Reset destination face data 
= bd Hair color () LJ 
esource Kallian4 : Slot 19 IY} Eyes color [) iti 
ian ot _ Eye Макеш Savegame Editing 
Slot 16 Laj Lips color () Name Kallian 
Slot 17 Blush color () = Ы 
Slot 18 Te e I| Inventory size 90 
ISlot 19 жи 
ISlot 2 v SAVE DESTINATION FILE 


If you want to try and find a skin color that matches the color of the skin for your head, you can 
also set the skin color. This will affect the color of the character's body. 


Now click "Save Destination File". Attempt to load the game and hope it doesn't crash. If you 
want to troubleshoot, you can try adding the head components one at a time and seeing which 
ones have issues. In my experience, crashes generally indicate that something with the bones 
is not configured correctly. 


If all goes well you should be able to see your custom meshes in game! 
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